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Introduction
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» Protein Information Resource (PIR): Integrated Protein Informatics
Resource for Genomic/Proteomic Research
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» UniProt Universal Protein
Resource: Central Resource of
Protein Sequence and Function

» PIRSF Family Classification
System: Protein Classification and
Functional Annotation

» iProClass Integrated Protein
Knowledgebase: Data Integration
and Functional Analysis

http://pir.georgetown.edu
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» UniProt: Universal Protein Resource - Central Resource of Protein
Sequence and Function

UniProt P2 > International Consortium

the universal protein resource

About UniProt Getting Started Searches/ Tools Dot e Sueeereseree | I | { at G U M C
Text Search

ner Welcome to UniProt

o - European Bioinformatics Institute

Help Desk UniProt (Universal Protein Resource) is the world's most comprehensive
Download catalog of mformatign on proteins. It.\s. El central repogitor\f of Prctem (EBl)
- sequence and function created by joining the information contained in

Swiss-Prot, TrEMBL, and PIR.

UniProt is comprised of three components, each optimized for different -_ SWiSS InStitute Of BiOinformatiCS

uses. The UniProt Knowledgebase (UniProt) is the central access point

for extensive curated protein information, including function, classification, S I B
and cross-reference. The UniProt Non-redundant Reference {UniRef)

databases combine closely related sequences into a single record to speed
searches. The UniProt Archive (UniParc) is a comprehensive repository,
reflecting the history of all protein sequences.
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» UniProt Databases

Primary data source UniProt (Universal Protein Resource) http:/www.uniprot.org
for Grid-Enablement UniProt = e+ §81 + &

of PIR

UniProt: the world's most comprehensive catalog of information on proteins

| | UniProt Knowledgebase UniProt Reference | UniProt Archive
(UniProtKB) Clusters (UniRef) (UniParc)
|ntegrati0n of SWiSS‘PrOt, TrEMBL Non-redundant reference A Siable.
and PIR-PSD sequences clustered from comprehensive
Fully classified, richly and accurately UniProtkKB and UniParc for archive of all publicly
annotated protein sequences with comprehensive or fast available protein
minimal redundancy and extensive sequence searches at 100%, sequences for
cross-references 90%, or 50% identity sequence tracking
from:
TrEMBL secti_on UniRef100 Swiss-Prot,
Computer-annotated protein sequences TrEMBL, PIR-PSD,
EMBL, Ensembl, IPI,
= UniRef90 PDB, RefSeq,
FlyBase, WormBase,
Swiss-Prot section 2 Patent Offices, etc.
Manually-annotated protein sequences UniRef50
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Project Overview

>

Goal: Providing methods to query and retrieve protein related
information for the cancer research community

Grid-Enablement of PIR project is a data service
All the objects in our model exposed to caGRID as of August 15t

APl is generated using caCORE SDK 1.0.3 like caBIO

Example queries:

- Find the proteins for the gene “BRCA2" (Breast Cancer Gene
2)

- Find all the proteins that contain the domain BRCAZ2 repeat
(PFAM:PF00634, a domain in Breast cancer type 2
susceptibility protein)

- ID mapping: Find all the database cross-references from

various databases corresponding to RefSeq Accession
NP 009225
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Data Model

» In collaboration with Lewis Frey and George Komatsoulis

» Considerations:

- Scientific meaning— Don’t do record modeling

- Use cases — Consider search criteria objects

- caCORE SDK constraints — Consider naming conventions, “id”

attribute constraints, supported collection types. e.g. “List” is not
supported

- Data related constraints — Include only associations or objects based

on your data. e.g. Gene to Protein, but not Protein to DNASequence

- Semantics — Express semantics and avoid using type attributes. e.g.

ProteinFeature subclasses, Lineage

- Other projects — Review caCORE/caBIO models
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» Total 48 objects , 51 attributes
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Data Model e

» Protein/Gene related objects

cd Protein
damain: ProteinSequence
id: String
walue: String
length: Integer domain:: Uniprot kb ; .
sUnipr cession 2
; - molecularWeightinDaltons: Integer SomsinaRoneLhae
darmmain:: Organelle : ; i 1
- chedeum: String - id: String - id: Leng
id: Long sequencelnFastaFormat: String - walue: String - walue: String
type: .Sgltn.g +organeIIeEoIIec'tion +proteinSequence 1 7?‘ o.r +compnnentNameCnllecftinn—? 0.7
HETE S +uniprotibAceessionCaollection E
+pmoteinCollecion
+|:-r-:-tE|nI3-:-IIeu::t|-:-n o.r +protein 1 ég"x-prnteinﬁnlledinn E—-_-x
dormain::Protein
- id: String domzin:Domainbame
domain::Gens ioneinCollection | _ 5 F e i
+geneCollection un!pm:EEn:nilryAcc.es;lto.n. String +domainNameCallaction |- id: Lang
id: Long o= 1= '-“"'ETF'T "'."!-fsta_""e- fng --”Trl-pr-:-tmnliolleu::tlnn—},*._ walue: String
name: String i RIEERI RS g a.x
; e i o
+proteinCollection 0.7 g = a.r
= FproteinCollection
+proteinCollaction
HheywordCollection 0.7 T+databaseCrossReferenceCollection
domain:Keweord o.r t+proteinMameCallection /1.7
domain::DatabaseCrossReference
id: String domain:Proteinbame -
uniprotiennordfceession: String id: Lang
uniprotieyard: String id: Long dataSourceMame: String
walue: Shing crossReferanceld: String

I@ ITLE]ETF_

cancer Biomedical
‘ . ca BIG Imformatics Grid




M&-iﬁ-

Data Model Frotein Infnr‘mal:nn Hesu@

» Annotation related objects: Protein Features

od Protein

damain:: | dormain:Helix

Nuclectide Phosphate BindingRegion

| domain:Strand |
dom
Initi stor Methionine daomain:Protein

id: String
uniprotkbPrimangfccession: String
uniprotkbEntryMame: String
proteinType: String

domain:
EincFinger Region

: +proteinCollection’| 0.®

domain:

Crosslink

domain::

Propeptide damain: Splice™ariant domain:Sequencevariant domain:SequenceCorflict
GG R By - originalSequence: String . originalSequence: Sting
variantSequence: String - wariantSequence: String - warantSequence: String

damain::

CalciumBindingRegion domain:Mutagenesi s Site

domain::Repeat

ariginalSequence: String
wariantSequence: String

domain:ModifiedResidus

featureCollection

Selenocysteine " j
ActiveSite
domain::ProteinFeature
il !_o.ng domain:
daomain: - : ::g:ninzt;eg,er B Signal Peptide
MonTer minal Residue 77| # description: Stiing

5 ]
dom
LipidMoietyBindingRegion
domzin:: domain::
Metal lonBinding Site TransitPeptide

damain:: Chain domain: domain:: domain:: domain:
i i Feptide DNABindingRegicn Trans membraneRegion

NonConsecutiveResidues
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» Taxonomy related objects (Proposed as Taxonomy CDE)

cd Protein

+arganismMameCollection o

dormain:Protein

id: String
uniprotkbPrimanigfccession: String
uniprotkbEntryMame: String
proteinType: String

FarganismCollection | -

daorain:OrganismMame

id: Long
walue: String

+arganismCollection |1..

darnain:drganism

.- or|

id: Long

nebiTaxonomyll: Long
soientificame: String
commonMame: String

+arganism /%1

+lineage 1.1
. . i i dormain:: Taxon
domain::Lineage +lin+taxanCallection
= ; - id: Long
idiieang 1. T3 hame: String
order: Integer
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» 149 concepts are used
» Loaded to caDSR production server on August 8
» Example: Gene.name

- Property:

- C42614: Name: The words or language units by which a thing
is known.
- PropertyQualifier1:

- C43568: Gene Symbol: A unique gene name approved by an
organism specific nomenclature committee.
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Semantic Annotation = |
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» Example: Protein.uniprotkbPrimaryAccession
- Property:

- C15402: Accession_Number: A control number unique to an object,
used to identify it among the other objects in a collection.

- PropertyQualifier1:

- C4785: UniProt_KB: The UniProt Knowledgebase (UniProtKB), a
product of the UniProt consortium, provides a central database of
protein sequences with accurate, consistent, rich sequence and
functional annotation. The UniProt Knowledgebase consists of two
sections: Swiss-Prot - a section containing manually-annotated
records with information extracted from literature and curator-
evaluated computational analysis, and TrEMBL - a section with
computationally analyzed records that await full manual annotation.

- PropertyQualifier2:

- C25251 : Primary: Occurring first in time or sequence; original; of
greatest rank or importance or value.
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Using PIR Grid Service

» Retrieve the proteins for gene “BRCA2” (Breast Cancer Gene 2)

<caBIGXMLQuery name="testGene2Protein">
<Target name="edu.georgetown.pir.domain.Protein“>
<Objects name="edu.georgetown.pir.domain.Gene">
<Property name=“name* predicate="equal” value=“BRCA2"/>

</Objects>
</Target>
</caBIGXMLQuery>
\\\\ \ +|:|r-:|teinI3-:-IIec::i-:-n /
. : , L2 ; ; =
+proteinCollact o.. ; 1 ‘proteinCaollect a..
proteinCollection, +protain éc_; proteinCellection 0.
darnain::Protein jf:__ﬂ_p_'_pmtei
_ |- id: stiing 2y
domain:Gene +geneCollectioneinCollection|  ynjnratkeb Primansfccession: Sting +proteinCc
] uniprotkb EntryMame: String =
b o.r - roteinType: Strin e
name: String i R :
-
0

+proteinCollectionzalld. “an /0. " 1%:'1\ __x“H-__?__
= +protel
/’/ +proteinCollectian
~

!.l‘l \ a
cancer Biomedical G ' w
caBIG  niormatics ria m. e




Using PIR Grid Service

» Find all the proteins that contain the domain “BRCAZ2 repeat”
(PFAM:PF00634, a domain in Breast cancer type 2 susceptibility
protein)

<caBIGXMLQuery name="testPfam2Protein">
<Target name="edu.georgetown.pir.domain.Protein”>
<Objects name="edu.georgetown.pir.domain.DatabaseCrossReference">
<Property name="crossReferenceld" predicate="equal" value="PF00634"/>
</Objects>
</Target>
</caBIGXMLQuery>

+ProTEInL all&cTian
WCollection 0.7 ; 1 oproteinCollection 0.7
=2y +pratein ;:-’.x P T

dormain::Protein

- id: String

lection | ypiprotkbPrimansécoession: String
S |-  uniprotkbEntreMame: String

- proteinType: String

—_—_
+proteinCollection:olld. Fon 0.~ D\\\I
E LFo_+databaseCrossReferenceCollection

H

dormain::Database CrossReferance

- id: Long
- dataSourceMame: String
- crossReferenceld: String
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Using PIR Grid Service

» ID mapping: Find all the database cross-references from various
databases corresponding to RefSeq Accession NP_061820

<caBIGXMLQuery name="testIDMapping">
<Target name="edu.georgetown.pir.domain.DatabaseCrossReference*
path=“edu.georgetown.pir.domain.Protein’>

<Objects name="edu.georgetown.pir.domain.DatabaseCrossReference">
<Property name="dataSourceName" predicate="equal" value="RefSeq"/>
<Property name="crossReferenceld" predicate="equal" value="NP_061820"/>
</Objects>

</Target>

</caBIGXMLQuery>

TRMOIBINLOIECTIOn
"""'\-\-..\_\_ \ - /
; = 0. ; ; =
Collect 0. ; 1 -proteinCollect 0.
ealle IIZI_\I:I'L +|:-r-:-tem &,/ proteinlaliectiaon o

dornain:Protein

- id: String

lection | . yniprotsbPrimansfccession: String
- uniprotkbEntryMame: String

- proteinType: String

—_—
+proteinCaollectionzelld.Fon /107 Mﬂ
B LB _tdatabaseCrossReferenceCaollection

"H

[z

dormain::DatabaseCrossReference

- idi Long
- dataSourceMame: String
- wrossReferenceld: String
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» caBlO and PIR databaseCrossReference objects and dataSourceName —
Flexibility vs. better semantics

0.% “tdatabaseCrossReferenceCollection

T

domain:: DatabaseCrossReference

Current

- id: Lang
- dataSourceMame: String
- crossReferenceld: String

domain::EMBL

J;

Jjava.io.Serializable

Future (?)

- id: Long
- crossReferenceld: String

AN

domain::PIRSF domain::PIR
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